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(54) DISPERSION COMPENSATION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a dispersion compensation 
circuit that is simpler and of lower cost than a conventional dispersion 
compensation circuit. 

SOLUTION: In an optical transmission system, in which transmission is 
conducted bidirectionally by wavelength division multiplex transmission, 

pluralities of directional relay amplifiers 41-44, that are set to branched Li ^ 

optical transmission lines 1 1 , 12, 1 10, 120, 1 1 1, 101 , 121, 102, amplify mjf} **&\f> J 

optical signals in each direction. The dispersion compensation circuit 1 j tio-'l \ JO* 1 " ' 

that conducts bidirectional dispersion compensation is provided with (|r a&*s ) > <2^-D 

branching elements 21, 22 set respectively between two relay amplifiers ^ ] 'Wli S "^r 121 
41, 42 and between 43, 44 in each direction and connecting the s ' \ K ^^ tu **° 52 

branched optical transmission lines at both ends and with a dispersion n J 43 ** Hera 

compensation device 20 set between the branching elements. 
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[0 0 0 1] 20 

*. <k<omm\z ~?r^n (dcf) 3p©#flst 

[0 0 0 2] 

[«££©&«] 3te»«fc*v»T. «ft©gfc£*g»©« 

ntV»4. jgfi^fiJ^-fieSI (WDM) tt, 3taflUt* 

Ctt**«Wtv>lcJ:oT3ttoeiWMB*«Jia:*ttfl (« 30 
fttftSt) «^3ttt#BO#«. EPtS*gi5:©ifSEft 

*»S#UT*D. £©Sft#*fc.fcoT*«ftlBrr© 

[0 0 0 3] fiT, Mfc3ft&ffi9%0XflHfcS& 
Kft*Mfr*J6«*3!f»*«, #M¥7- 3 2 7 0 1 2 
<§, #i¥8- 3 0 7 3 4 7^, #i¥8- 2 3 4 2 5 40 
5*t, #1^8-2 042 5 8^, #W7 -2 0 2 7 
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[0 0 0 4] B3«*JSLT, fi£5l5©^»a^(5Ig§©- 

3©iaiSTrtt. *agffl»i ©3M3»^558t6n&« so 



4*i¥l 1 - 1 7 7 4 9 3 
2 

ft A. <Dflre%tt. #7r-f A*io*eiRbT-y— 
-^siK^D^r-r/'mfceiRSft, m i ©* HUM 
«4i, ^Mft*MH«tbT©»tt*l«7r-f^s?3.-;i. 

(DCFM) 81, JR2C!>if)«liittS42«STX7r</X 

ioi ireatan, -y— * j. u— ^52»cj;t)3t7 r-r mo 
jtas««g2©ai««*»656-a-6nfc«ftA I ©m 

mttt* ^-7r</N*100 . -9— +a U-?S2, %~7y^ 

A-102 , 4««iiiinsi44, ^mmmyr-i/^^zL-jvi 

2, 4>lt*tflHI43, ft? r-f /tl2» -y— *a 1^-^51, 

3t7 .r -r /^io*«T5t3ia«» i ©s««KsiBt-r«. 
fcis, Cut, +^iii|iS§4i~44ir«, x;ub*7Amsn 
)!£7rW>y (KTE DF At te-T) WMStiT 

[0 0 0 5] -fSHZ, «W»|MH|41~44CttfflanTV> 
5EDFA(i7'fVI/-? ViT*(6]tt€r 

ftbfcttnfi&S&V*. ^©#«gl$#J::#15rti 

^8§£E@LTv>fc©-c, 2 aBUtes-tr 

[0 0 0 6] 

tt. ±HE^©#«1ll«iafcJ: 0 *MT?<g37. h ©#» 
[0 0 0 7] 

ftytfcm.® icebs nfc"**H?n#i*jtt **■*-**»© 

**MMWKJ:D#3frrt©«^©Jt«*fT3, &ft# 

AT, j etl^n©^(Sj©2#©4'i?8i«i)i3§©W»cEg$ 
n*#**Mt®»T*oT:, £©4HR*MtlelB©mflirc 

em s nx^iK i> fcftestss £ -a- « &ftitt#?s# 

ft*? 4:, £©«ftj!JR3!#fti!i?©rat;_Ee$n&# 
[0 0 0 8] 

5, jtft»«#*e»ic j: 05R*r«iicea**ff t>n*3t 
eit^xAT, -€-n^n©^rfii© 2 #©4>^*iiiis§© 
rate ±i2*58ea©»«ii««*«A.*2:i:*»«fr 

[0 0 0 9] ^T, *58?a*S!IM«KJ:Da6K»U< 
[0 0 10] 

[UttM] Hl(i)*#lbT. *f6ra©»**«tIU8S 
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l*«ktf2(BTjftftA, iScfctfA, ©ft£/BV>TiIff£ 
ff5. m^^SA, iSitfA, «, a#1.5 (jmfT 
*0, »K1, —3r©flrefttt0*. 1525~1545nmrt(C* 

D, 1545~1565mrtK:**££:6«— 
(&«JT<&-g>. 01 (a)©HJ8&lC;fcV>T> ^lcD^MSm 

-r/tiott, 3 jfrpo-y— i/-^5i icssttsn-cv* 10 

3. ^-^^-^©^©^--HCte^y-f All* 
J:tfi2a*8M*an. #7y-fAll«, <F»l[tgifBg§41©A 

ft 7 y-f A110 *»»«snTV»*. ft7 y-f Alio ©ffc 
Sgtt 3 SfrF ©««a«SKJ'tt* ; ?21 

ft7y-fA12tt, *l»IMB»43©aja#- MC* 
i$£ft, "PUMMf «43©A*#- hfctt, ft7 y-f A12 

0 ^isnxv^. ft7y-fAi2o ©tesg« j ?»«o& 
sa*?s^«^2ic«iBi!snTv^. 

[0 0 11] &ft£ft£&ttK?21©39iD© 20 

A20**8M $ ft . H © -> > y h* 7 y -f A20« $ £ 

SIBS \ZA . 55 ^ m# ©#*« **- 2 ps/nm/kmTf * 3 «fc 5 ft 
^>7h7r-fMStibfc«^ Jbf2©v->y;H= 

- h*7 y-f A20ICtt, 1. 55/imStC*l-t^}ft*^0. 2dB/ 
kmT#iSt#+17ps/nin/kiii T?$5ip^7f KS!©M 
*Wr^^©*^fflT^^. ^©«k5^->>^;U ; E-H 
7r-fA4»ttf7 7'f /tlCttfflbfcWtt, 1996*fMt 30 

ilfll**x ? h p n 7 X 7 -y-f X5=- ^ x&mmtt 

[0012] m&m&.Mftt&m?22\z\*, ft7y-f ah 

1 &£ztm ammzti. ft7y-fAin \**m.wm& 

tc«, ft^y-fAioi ^gsfijsntvss. ft^y-fAio 

1 HU 3WF©U— ^52fc»«*nTV»*. ft 
7 y-f A121 tt«f*i|»II«44©m*sl?-HC»l«Sn, 
+«mMB«44©A*Jl?-hKtt. ft7y-fAl02 
£ftTV>-5. ft7y-fA102 ©tefctt-^ttBU— *al/ 40 
-^52lCj»ttSnTV»<5. tJ— *j.U—^52ltte, ft7 
y-f A100 tfSBttSft, ft7y-fAl00 fc«»2©ft3l 

affir«2*»a5«snTv»*. 
[0013] 3tsi«m«i©3sm«!^e«'a-&nfcjftfi 

A, ©ff^ftte. ft7y-f A10££fftbT-y— *:xU~ 

^5iic«tt)^7y-fAinrei»$n, as i ©^«««ii 

4K ft7y-fA110 . JglOifciaWffl^KSlt^U > 

2, ft?y-f A'ni , m2(D^mmmm2^mx%yy 

-fAlOl fcgjasSft, U— *al^-^52Ki 9ft7 y-f 50 
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A100 fce£SftTfta£S«S2©g««»ca|jiT*. 

m^3t«. ft? y-f A100 , ir-*^- ^52, ft7y 
-f A102 . +^iiif@g§44, ft7 y-f A121 . tt&Sftfg 
^K^22. 1*7 y-f A20, $L&m#Mft 

l£X?2K ft7y-fA120 , *«§«i|@3§43, ft? y-f A 
12, 1r- + a 1^-^51, ft 7 y-f A10£&Tftiggffi§§ 
1 ©SdSKSfa-r*. 4'^li'tii§41~44«EDFA* 

e d f a &mm-r ttaj* A«T«?8a«^» 

fT©ft^&$&0CS95-36 (1995^7 ©JS21~26H<?K 
fBSESftTHS. 

[0 0 14] ±IB©[i]|8K::j3V>T, StftjgftStf 

tt*?2U ->>^;U ; &-K7y-f A20*J;^*S^S 
»tt* : P22*fllA*«»3&»**lJ8©»flttM[tiaiS200 t 

ftz>. >'>y;i/ ; &-h*7y-fA20©»tS!#tt, ^Tjr^tt 

SrW b 5 ©TJftT fe^ L V^©T*%^©^m««[eI 

K200 «, 3ti§smg§i*^2-xeii$ti§^SA 1 © 

ft A, ©flt#3KTr"b»fHiM|Sff5ili:*»T?#*. 
[0 0 15] «[fta#?ai»K* ; J s 21*J:aC22H, 3 3®? 

^±©^Ata^^*wb. ^-©^ i s^«#s©feft 
(gH©^©Am7j*tBjfigT, S'joisrpfct-5-fttragfc 

•5&ft^iB©^©Atil73^wr^T?, $e»Cl«^«, M 

n©&ft«[H©3t©Ai±j*feBifli{c«^^nTv^^T 
wr*. @4d «tfts*?^iS3fiT©«i«*«i^wt 

^Lfc0T?<&5. &ftjl#?^lfe^«±lcm 1 ©^K 
401 l^^e.tlfc^:S*f5 7-403 i^2©^402 I' 

D, ^*#:^K7>f;P^404 «^ftA, ©^«S^-T 

^>^, &ftA, ©^«s»-r^«t5«fig^nTVi-5. m 

1©^401 ftHffi*^*»6JtffbT#fcJftftA, © 
3t«^:SW5 5-403 "CKa*anT»«#*JBfflt7>f;W 

^404 jci^j&Hi, mmfc&mm? << )v$>m -znstKtt 

SnTg§2©ft8S402 *0®&7jf^-siSfT-rs. -75, 
^2©^gg402 *H®3fe*lAU^6JtffbT#fcjftftA, 

©3ttt. mm#&mm7 * )\>*404 ^si§bT^-©*^ 

^2©^g§402 *0®^7jr6]^ilfT-r?). *&m<Dftm 
[0 0 16] *^W©^«t1t«lHlK200 K*V>Ttt5R^ 

i^tt**-r*^M»»««T?*n«eai6©sii«»«ffi© 
«-to-a-T4Wn©fiE3St©»llt*M|«*»*efflpii)B-cr*a. M 
^.n jiiH©-»^;i/ ; t-H7y-f Afc*ttT?ft<, ma> 

7 3"fA^, 7 y-f rttfV— >if$:'£tSffif&<D : b<D 

[0 0 17] Hl(b)*#|RLT, *^^©^SS[«^[hI 
K©^2©IIJS0!l^|ftB^-r^. IKWtt *RW<Dft 
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5. Bl (b) ©08&©£*l$ft#lJj£tt0 1 (a) bfc *> 

[0 0 18] H 1 (b) ©EITCtt, RU(i>©llIK&Itft 

1 (b) OB»C*V>T» m 1 ©#&£«§§ 1 KAtH A# 

S#l£ili^2l©ffi©#-Ht«ft7 7^Aii:}3J;tfi2#* 
Sslisn, «7r-f /xiitt, +«tiiii«4i©A2;#-h 

aho a»sa*sftTv»<&. yt7y fmio <Dmm-i3^ 

•f/tlStt. it««i(MH«430Ul*#-hJCfiS«3n, 4>» 
*ttt«43©A*#-hfctt, ft7 7-fA120 **asttSfl 
TV>*. ^77^120 OWIWIMij-tak-^ 
5HC^$nTVi-5. if— *j.l^-^51©glD©#- h 20 
fc. e»B«*»©JE©JR«^fctt«r*fc«>©A©*Mft 
xo-rfefrrsra*?* Kffl»«*Ml7r-f/'«0l 
**»i*sn. £©*HHiM*7r-fV , raoi tas&K3*? 

CO 0 1 9] eitSSlC1.55jtzm^©^fit^+17ps/nin/k 
m T££«fc5fc:>>^;i^-K7 7^A*£{5fi/?§Lfc}§ 
£\ ±EO»«*Ml7r-f/ , «201 Kite, l.S5tfm#KU3 

S«***0. 5dB/km-e^^*t-100ps/nm/kmT?ab€. <fc 5 
— Si/yy KS©*>©;W£MT#5. £©«fc?ft— fi£ 
75/ KSJ7 7^A**#fBitft7 7'f A*fc^fflbfcfif9tt, 30 

MttTlHUI5l7! . 173, 298 H#ldE**nTV»*. 

[0 0 2 0] U— *a.V—9Sl Ktt, #77-fA*lll *5 
£#121 *«S5J*$n, #77^*111 tt*j(8^i|Igg42© 

tt. #7 7^*101 ifimfcznx\,->z>. %vr^n\Qi 

n. 4»«i«iS44©A:&#- hCtt. }t7 7-f A102 *t 

ssnsnTv^s. #7 7-r /xi 02 (Dmmt^tvm&m 40 

22KL«, 3t7r-f A100 «Stl, ^7 7-f A'100 C 
tt* 2 ©3fc«S«S 2 3 ftT V» S . 

[0 0 2 1] S 1 (b) ©iHlggTra, iJ— ^51, 
-fi^5-y HS»«*t«7 7-f /«01*J:tf-y— 
-^52*«*.*«B»*t**iH©iM»*MHgiS200 £fc 
S. =fi^5-y KS»tWI«7 7-f/1201 ©#tStffi«, 
3X7jfttt£WL if"© &©#Gnrt>«lxV»©"r*$8i!li©# 

«t*t^0gS2oo a, 3tsiafli»iA^2^easan*« 
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#Jx.«, A, £l538nnu A, £l552nm£ U ifc63i 
*?S»K* : f21*J:^22Ktt, jftSl545nm*ffi£?Kfta[ 

[0 0 2 2] 01(c)*#ILT#ILT, *f£9i©# 

®Mfom&<D%3<Dnmm&mm-?z>. 01(c) a. * 

»E©#«*WKl§J(&&«ia.<&, 01(a), 01(b)IC^L 

fc *> © t w*ft«s»w^*eaTr5R*isi©a« *ff 5 

0SS©i&B§0-t?&-5. 01(c) ©|§Itt©£*ftfrlftjs£tt 
01(a). 01 (b)t^bfefc©iI^#-r*S©T, 

[0 0 2 3] 01 (c)©[hI^T?«, Il(a)0@KiltU 

^T23*5«km4^Ee$nxv^o -r&fc^, 01(c) 

©IBJg&IC&WT, Sg 1 ©#i£§«§§ 1 lCAtb^J^-h« 
^7 7^f A'lOJC^^tl. )fc7 r-f AlOtt. 3flHF©& 

SdT21©te©7|?-MC«^7 7'f SXU*J:8tl2#<a§E3 
n, ^7r-r/N*ll«, +»MMB»41©A##-Mc8Btt 
t?n, 4>8&^3§41©tti;*j#-H;:te, 3t7 7-TAllO 
**SEI«SnTV»*. 3fc77-fA110 ©te«Stt3«8T©S[ 

A12tt, *!lii««aK3©Wa#-hlcSH*Sn, 
i|I2§43©A?J#- Mete, 3t7 7-fA120 j^flMftStlT 
V^„ %y 7-f A120 ©ffijgtt^tt»3JS[SjS*?SI»lRSl 
T-21K«ttSnTV»*. ttJ«jR$!3-ft£*?21©»Q© 
*-htC«, Hl(b)©t>©tra«HtftO»«^D-7* 

sw-r-5-«^^-> ksmmmmi^ r-f A201 wmwtz 

n, ^©~m^5^ h*M^«t«l«7 7-1'A201 ttSSK 
3^©&SS^»fe^T22»C^3tXTV^. i^S 

a#?si»tts(t?22»cfa, ^7 7<aiu *«tm2i *»st 

>t7 7-fAlll «*^ig>H§i42©A^#- Mr 

101 ««a«3ftTlf»S. %y 7-f a-ioi 3^©& 
*»&S#tt*?24fc«l*Stt*0».6. Jt7 7-fA121 

««t>iK«Mi«44©m*#- h K»tt*n» ^mmmmA 

©A*#-Hctt. ^7 r-f A102 ft*SHK3*Trv>«. 
Jt7 7< A102 ©<dl««^« 0 fe*jM^S^lK^^24IC 

ss«anTv»». ««a#iffl»K* : F24KH:, ^77-f 
/xioo *i^j*$n, ^7 7<a*ioo t«^2©^jnsm 

g§2**^$tlT^S. 
[0 0 2 4] FMftWimtlyyl A201 (C*5 

Rfi*«fiV»«^3tt©S538«**V»©Tr» 7 

^2tr^n-? J nA^sn-§.&SA, *5«tncA, ©«## 
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iabfc«©+lli*«^2:&J:^3T*n^n©«^fc0 
l/t>2#©«f»«l«Mi«42*J:^43-cm*©|IS*ff5j85' 

[0 0 2 5] ±3zB©J;5lc. 
m<D^1t -> > WE- H7H £#ftti£t 7 

tt^*ftiM»ii«*«w»r**is**r. 02(a) 
fzmottffl&m.m&vmttn^n^-r. 02(a)~«) 

T?tt, 3ta«fll«l*±^2H«IISbT***«, 0SS© 
ffl©«PlEffl#l&«^8§61ti:, *7r-f/tll0 Sfcttll 

1 ±©t*-&e»d^ciaB3nn««t<, &gA, ©m^jt 

ffl©«PSffl^«*l^3§62«, 3t7 r-f A120 £fc«12 
1 ±OifT6 6j6»KE*annttJ:V». «ot, amcea 
#tM«»61*J:tf62©E«©|&*^bii-tt, 0 2(a) 
~<d)jSbfc4a»Jfc;&*. AMIUI14HR4MMM143J: 

*H^«:7r^20©;ft;£J:?>*>tt*jfcfcfiv». 
SI (b)43«fctf(c)©£5Cft©#f^a-:/£W 
t*^5y Hffl4MIHll«7 r-f /tW»OiRSfc*»t 30 

[0 3] 
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[0 0 2 6] fc*. ±C*l8^O»«*MlliIIS200 tt, 
E D FASftffl bfc4>««i|i#§41~44<hffl^-a-fc-li-T, 
E D F A * i? a. — £ b T^*& $ nt t> «t V». 

[0 0 2 7] 

[^©SS*] K±|ftlBCR9ib3fcJ:5K, #fgBJ©# 

>, ttS^&HSbfcEDFAiffl^.-g-feitT^v'a.— 
[0®©W*^tttW] 

[01] (a)~(b)«, *&m<D#mmm\Bi&*:&tftii& 

[0 2] (a)~(d)«, m ©l9KCfbmro©5MKttft 
iSaDftlt&f^O|BSBiT*S. 

[03] «e*©^»««:[Eigss:#tJiss4)-fj^se3it? 

[0 4] «gaftS#i!£3&T©#j££^T®:i50T?£ 
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